Hypoxia-elicited contraction of aorta and coronary artery via removal of endothelium-derived nitric oxide.
To characterize endothelium-derived contracting factor 1 (EDCF1) released under hypoxia, vascular rings isolated from spontaneously hypertensive rat (SHR) aorta and canine coronary artery were suspended for isometric tension recording in an organ chamber filled with a Krebs-Henseleit buffer. In SHR aorta precontracted with norepinephrine (10(-7) M), severe hypoxia induced an initial increase in tension by 36.7 +/- 7.5% followed by a 56.9 +/- 5.7% relaxation; moderate hypoxia induced only a sustained increase in tension by 20.6 +/- 2.5%. Inhibition of nitric oxide (NO) production with N omega-nitro-L-arginine methyl ester (L-NAME) (10(-3) M) augmented norepinephrine-induced precontraction by 76.1 +/- 12.3% and totally eliminated the hypoxic contraction. In canine coronary arteries precontracted with KCl (30 mM) in the presence of indomethacin (10(-5) M), severe hypoxia caused a sustained increase in tension by 68.9 +/- 7.3%, which was also abolished with L-NAME. When L-NAME (10(-3) M) was given after the precontraction, both of these vessels developed sustained contractions under normoxia and moderate hypoxia. These results suggest that the vasocontraction currently considered to be induced by EDCF1 is not caused by a contracting factor but rather is a contracting phenomenon derived from continuous inhibition of basal NO synthesis during hypoxia.